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A wimg-body conibinationhaving a triangular wing of aspect ratio 4
with NACA ~~~ thickness distribtitionin streamwise planes, and ~
bered and twisted for a trapezoidal spsm kd distribution has been -.
investigated at both subsonic and superscmic &ch nunibers. The lift,
drag, and pitching
from 0.25 to 0.96.
The variatims of
shown for several

moment of the model are yresented for Mach numbers
and 1.20 to 1.70 at a Reynolds nuriberof 1.5 million.
the ckracteristics with Reynolds number are also
Mach rnmibers.

INTRODUCTION

-Aresearch program is in progress at the Ames Aeronautical kbor~
tory to ascertain experimentally at subsonio and supersonic Mach n-
bers the c&racteristics of wings.of interest in the design of hig&
speed fighter airplanes. Variations’in plan form, twist, camber, and
thickness are being investigated. This report is one of a series per–
taining to this program and presents results of tests of a wing-bcdy
conibinationhating a triangular wing of aspect ratio k with NACA 0005-63
thickness distribution in streamwise planes W cambered aud twisted for
a trapezoidal s~n lead distribution- Results of
in this program are presented in references 1, 2,
references, the data herein are present= without
pulllicqtion.

other investigations
and 3. As in these
analysis to expedite
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NOTATION

W- SEUI, feet

()

J:’= C’dy
,mean aerodynamic chord

~ ‘ ‘ee’
Cw

o

projected

length of
inches

lift-drag
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local wing chord, feet

bcilyincludi~ portion removed to accommodate sting,

mtio

mximum liftarag

Mach number

ratio “

free-stream dynamic pressure, pounds per square foot

Reynolds nuniberbased on the mean qercdynamic chord

radius of body, inches

maximum bdy radius, inches

total proJetted wing wea, including area formed by extending
leading and trailing edges to ymne of symmetry, square feet

dist9nce from wing maix edge in wing reference @ame, inches

longitudinal distance frcm nose of body, inches

vertical distance from wing refereice plaae, inches

distance perpendicular to plane of symmetry, feet

angle of attack of body axis, degrees

@g coefficimt
( )

drag
~

()

liftlift coefficient —
qs

“bmww *
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cm pitchlng+mment coefficient referred to quarter point of ~

aerodynamic chord
(

‘pitchingmoment

qs= )
dcL

slope of the lift curve measured at zero lift, per degree
=

dCm
slope of the pitching+cmmnt curve measured at zero lift.“a%

Subscripts ‘

u upper surface of wing

L lower surface of wing

AFHQRITUS

Wind Tunnel and Equipment

The ~rimental investigatiunwas conducted
pressure wind tunnel and in the Ames &by afoot
nel. In each wind tunnel, the Mach nuniber-be

in the Ames 12-foot
supersonic wind t-
varied continuously

and the stagnation pressure can be regulated to maig.tatia given test
Reynolds number. The air in these ttmnels is dried to prevent formation
of condensation shocks. Further information m these wind tunnels is
presented in references 4 and ~.

The model was sting mounted in each tunnel, the diameter of the
sting being about 82 percent of the diameter of the bdy base. The
pitch plane of the model support was vertical in the 12-foot wind tun-
nel and horizcmtal in the & by 6-foot wind tunnel. A balaace mounted
on the sting support and enclosed within the bdy of the model was used
to measure the aerodynamic forces amd moments on the model.
was a 2–1/2–inch, four-companent, strain+ge balance of the
described in reference 6.

Model

The balance
type

A photograph of the mdel moupted in the Ames 12-foot pressure wind
tunnel is shown in figure 1. Plan and frmt views of the model and



4

certain model dimensions are
ric clmracteristics

wing

Aspect ratio
Taper ratio

c“~gqw$ ‘ NACA RMA501Q4b

given in figure 2. Other important geomet-

.

of the model are as fO11OWS: r

—

. . . . . . . .. *O. .0 .900 ● O*** 4

. ..0.. . . . . . . .. ...** ● ***. “o
Thickness distribution (streamwise) . . . . . .“NM2A 0005-63
Total area, S, square feet. . . . . . . . . . . . . . 2.007
Mean aerodynamic chord, E, feet . . . . . . . . . . . 0.944
Incidence,-degrees . .-.
Distance, wing reference

Body

Fineness ratio (based on
Cross+ ection shape . .

. #
. ..0.0 .0000. ● *9 o
plaqe to body axis, feet . . 0

length 2; fig. 2) . . . . . ~.5
. ...0. . . . . . ... . Circular

Ihximum.cross-sectional are4, square feet . . . . . 0.1026
Ratio of naximum cross-secticmal area to wing area . 0.0509

The twist and csmiberof the present wing were deri%d from a thee
retical equatian satis~ng the linearized su@rsmic potential flow
equation and giting the shape of a surface for a uniform pressure distri-
bution. (See reference 7.) At the design Mach number of 1.15 and design
lift coefficient of 0.35 the s- load d.istributicmwas trapezoidal,
being constant to 62.5 percent of the semis- W varying linearly from
there to zero at the tip. The section coordinates for this wing are given
in table I.

The wing was constzmcted of solid steel. The body s-r was also
steel emd covered with aluminum to form the body contours. The surfaces
of the wing and body were polished smooth.

—

.-

. --

--
.. . .

TESTS AND EROCEDURE
-.

-.

Range of Test

The characteristics of the model
were investigated for a range of Mach
Ames X2-foot pressure wind tunnel @
6- by 6-foot superscmic wind tunnel.

Variables

(as a function of,angle of attack)
numbers fram 0.25 to 0.96 in the
fra 1.20 to 1.70 in the Ames
Ths ~jor portion of the data was

obtained at a Reynolds nuniberof 1.5 mUlion. Ikitawere also obtained

._

. .
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for Reynolds mmiber up to 8.0 million at a Mach numiberof 0.25 and up to
a Reynolds nuniberof 3.0 million at supersonic ~ch nu?ibers.

Reductim of Zata

The test data @ve been reduced to standard
Factors which could affect the accuracy of these

NWA coefficient form.
results and the correc-

tions applied.are discussed in the following ~ragraphs.

Tuunel=wall interference.- Corrections to the subsonic remilts for
th,einduced effects of the tunnel walls resulting frcm lift on ths model
were made according to the methods of reference 8. The numerical values
of these corrections (which were added to the uncorrected data) were, for
the results from the 12-foot wind tumelz

Au= 0.14 &L

A.CD = 0.0023 cL2

. No corrections were tie to the pitching+mmen t coefficients.

The effects of constriction of the flow at mibsonic speeds by the
. tuunel walls were accounted for by the mthod of reference 9. This cor-

rection was calculated for conditions at zero me of attack smd was
applied throughout the angl~+ttack raage. At a Mach uumiberof 0.96
in the 12-foot wind tunnel, this correcticm amounted to a l-percent

.

increase in the Mach nuniberover that determined frcm a calibration of
the wind tunnel without a model in place.

For ths tests at supers~ic speeds, the reflection from the tunnel
walls of the Mach wave originating at the nose of the body did not cross
the model. No corrections were required, therefore, for tunnel=wall
effects.

Stream variations.- Calibration of the 12-foot wind tunnel has shown .
that in the test regim the stresm inclinaticm determined from tests of
a wing spaming the tunnel, with the support system at Oo angle of attack,
is less than 0.080. Ths variation of static pressure is less than 0.2
percent of the @namic pressure. No correcticrnfor the effect of these
stream variations was made.

A survey of the air stream in the & by &foot wind tunuel at super-
. sonic speeds (reference 5) has shown a stream curmture cmly in the yaw

plane of the model. The effect6 of this curvature on the measured char–
acteristics of the present model are not ham, but are believed to be

. small as judged by the results of reference 10. The survey also
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indicated t~t there is a static-pressure variatim in the test section
of sufficient magnitude to affect the drag results. A correctfan was
added to the measured drag coefficient, therefore,to account for the
longitudinal buoyeacy caused by this static=pressure variation. This
correction varied from as much as -o.(x)16at a Mach number of 1.20 to
+0.0016 at a Mach number of 1.70.

. .

SUPP ort interference .– At subscmic speeds, the effects of support

interference on the aerodynamic characteristics of the mcdel are not
lnlown. For the ~esent tailless mdel, it is believed that such effects
consisted Primril.y of a clumge in the pressure at the base of the model.
In an effort to correct at least partia13y for this support interference,
the base pressure was measured d the drag data were ad@sted to corre-
spmd to a base pressure eqval to the static pressure of the free stream.

At supersonic speeds, the effects of support interference of a body–
sting configuration similar to that of the present mcdel are shown by
reference 11 to be confined to a change in base pressure. The preti-
ously mentioned adjustment of the drag for base pressure, therefore,
was applied at supersonic speed8.

Errors introduced by support system.- Clearemces between moving
wts in the support system in the 6- by 6-foot supersonic wind tunnel
under certain conditions permitted the em.gleof attack to vary as mch
as 0.3° with no change in the angle-af+ttack indicator. The cleanxnces

● were discovered after inspection of the data of reference 3 showed that
the drag c~efficients were not the same at positive and negative lift
coefficients. However, calibration of the angle-of+ttack indfcatcm
during the present investigation,as welJ as that of reference 3, I&i
been made in such a mmner that the angles of atkck and thus the lift
and bag results were correct at positive lift coefficients. Further
proof of this fact was obtained during the investi~tion of reference 3
fram re+uns at seveml Wch nunibersmade in a manner to eliminate altb
gether the effects of the excessin clearsmce.. The drag data from those
tests (syrmn.etricalabuut zero lift) agreed with those of the first series
of tests at positive lift coefficient, as did the @e of attack -
lift d pitchin,g+oment coefficients●

Balance.- As the model is pitched in the wrtical plane b the
12-fo= tmnel, the weight of the model prduces a change in the
measurea forces and mcments which, for the present tests, was signifi-
cant only for the chord-face messUrements. The measured chord-force
tare had a small discontinuity when the Cma force reversecldirectim.
Since the same discontinuity was present in the Uncmected a=g data,
these data were corrected for this inherent characteristic of we ~s-

uring system

m

—

●
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The results are presented in this report without analysis in order
to e~edite publication. Figure 3 shows the variatian of lift coeffi–
cient with angle of attack and the variation of drag coefficient,
pitching+mment coefficient, and lift+lrag ratio with lift coefficient
at a Remolds number of 1.5 million and at Mach numbers from 0.25 to
1.70. The effect of Reynolds number m the aerodynamic characteristics
at -ch numbers of 0.25, 1.20 and 1.53 is shown in figure 4. The
reeults presented in figure 3 ~ve been summrized in figure 5 to show
some important ~rameters as functions of Mach nxmiber. The slope yam.u+
eters in this figure have been measured at zero lift.

Ames Aeronautical ldbmatcmy,
National Adtisory Committee for Aeronautics,

Moffett Field, Calif.
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TABLE 11

COORDIIWCE3 IUR TWISTED AND CAMREREO TRIANGULAR WING OF ASF’MT RATIO 4
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Equattbn of fuselage radii
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All dimensions shown in inches

unless otherwt’se noted
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Figure 2. – Plan and front vtews of the model.
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figure 5.- Concluded.
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